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( ^517 ) 
fo mocK mifchiefto Ghimneysj tops of Houfes^ i^ctibi 
to mention the damages at Sea. 

Diiring the faid Storri), and about 8 a Clock in the 
Morfijng/Icaft my Eye upon my Barometer, and obfervd, 
that I had never feen the Quick- fitver fo low ^ but half an 
hour after the Quick-filver began to rife^ tho the Storm 
was not at all abated, at leafl: to any appearance 3 from 
whence I concluded, and faid it to thofe thatwereabout 
me, that the Storm would not laft long 5 and fo it hap- 
pened. 

There are foraethat affirm, that, the fcattering of this 
Salt water by the Storm will do a great deal of harm to 
the Fruits of the Earth ; but for my part I am of a quite 
different opinion, for I believe that a little Salt fprea J 
over the furface of the Earth, efpecially where it is heavy 
Clay-ground, does render it exceeding Fruitful ; and fb it 
would be if the Sand out of the Sea were made nfe of to 
the fame purpofe. 



VI. ^art of a Letter from Afr Anthony van Leu wen- 
hoekj F. R. S, comeming the Figures of Sand. 

Deifc^ Dec. 4. 170}. N. S. 

ITake the liberty again of fending you the followiog 
Obfervations 
I remember I have formerly affirmed of Sand, that yoii 
cannot find in any quantity whatfoever two Particles 
thereof, that are entirely like each other, and tho per- 
haps in their firft Gonfiguration they might be alike, yet 
at prefent they are exceeding different 3 the Sand efpe- 
cially that we make ofe of is obnoxious to fo great altera- 
tions, that it would be a wonder, if e%^en ihits fmalkft 
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Fartkles^ t)f which there w^y be a thou(and in cnefinalt 
grata, there fliouki be an exafi: fimiHtu^^e. 

For let u-i conclude i as I have otren iupposd) that our 
common Sand, of which one grain ditFers from another 
in pellucidky, was found at hi U ukhfcnooth fide^ and 
ftiarp points, the fJiid pOiuts ard lines are fo rubbed one 
agaioft t'other, that ievxral fm^U jpVis or holes ma v beper- 
^cWd in them^ whereby they Soii; thdr firll: figure, and 
v^ho can conceive what chancres thole Particles of Sand 
andergo, that lye next the (uperficies of the Terreftial 
Giobe, and efpecially fucb as lye forne depth under a 
liony ground where laden Waggons pafsoften^ forthofe 
Particles of Sand^byifrequent comprefGons and collifions, 
wound each other, indenting holes in their fides, and 
breaking off the (liarp Fointb or Angles^ not \o mention 
what alterations are made m thefelmall bodies by Storms^ 
Thu4idcr, Earthquakes, i^c. 

After having exerted my poor Obfervations on thele 
niiitters, 1 got fome (htningSand from an old Gentleman, 
a Kinfman of mine, who was Prefented with the fame by 
a Book keeper belonging to the £^// India Company, in 
uhe year 1648. and to the beft of my rem mbrance Folks 
us'd toftrow their Letters wiib fuch a kind ot Sand about 
that time. 

This Sandt) tho-very thin^^ was not tranfparent, the 
fhiningnefs being wholly occafioned by the reflexion 
of the" Light from the poliftit fides ^ feverrl Panicles of 
the faid Sand, which were much bigger than the reft, did 
not refied any Light, tho to the naked Eye they (eenfd 
finooth 5 from whence I concluded, that they had loft 
their glance by a frequent rubbing their fides agamft o- 
thers. 

When I viewed feveral grains of the above^aid 
Sand with my Microfcope, I was fnrpriz'd to fee that 
many of them were hexangular^ and the more, when 
I ifed fifted the fineft from the courfeft^ neither could 
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I obfervc that any of the Sands were like each other. 
J vie^v*d the faid Sand with great attention fevera! timesy 
imagining that by fome Earthquake or other it might be 
thrown up from the place where it had lain in reft, to 
thefuperhcics of the Earth 5 and many grains, as I fan- 
cy'd, had preferv'd their original fhape and figure, for 
they had received httk or no damage, efpecially the 
finall ones, and many of thofe had fuch points and fides, 
that no Diamond, tho polillit by able Workmen, could 
equal the beauty of it 

I infused fome of this Sand into Aqua fortify to try whe- 
ther it would diffolve them, or deprive them of their 
ftiining quality, and tho it lay in the faid Water feverai 
dftyS) Icoald not perceive any alteration in it, 

Moreover, I tried the faid Sand with fo brisk a Fire as 
was capable of melting Silver, and yet it did not affedr 
either its Figure or Glance. 

Thefe Particles of Sand being exceeding (mall, and nor 
unlike what we call white fcowering Sand ^5 I thought it 
worth the while to Defign fome of them. 

fig. I. Tab. r. AfiCDEF reprefents an hexangular 
grainofSand that was as bright and fliining asany poliibt 
Metal, and the triangular Figures which appeared upon it 
Were as bright as the reft of the body^ which occafion a 
a very agreeable fpedacle, and could not be contemplated 
without aftonifhment. 

I placed another grain of Sand before quq of my Gl^Qc^ 
left than the former, but it was flat, and in my opiDJoTi 
not the i6th part fo big as a ccurfc grain chofen out oi 
our common white Sand, 

This was a fiirprizing Figure, and the fiT%perfons tb.n 
(aw it W€re 3 Painters^ who were filled with wonder in 
viewing ic, and one of them, who was not the leaft ii- 
mong them, offered his fervice to draw the i%ure o£ 
fuch a wonderful Sand, and another defired hlm'iokt 
him to take a Copy of the iamev that he might let other 



M lUil^ 



( V540 ) 
curioui per fans fee- the ftrange things ia fuch t foiall 
body* 

lo the faid Sand, which is dcfcrib'd by G H I K L, yoa 
may lee not only, as ii were, a ruined Temple/ but in 
the corner ot It G B I appear two images of humane 
Ihapej kneeling^ and extending their Arms to an Altar, 
that fcems to iiand at i litik diftancc from them ; thii 
was fiill the more agrecables becaufe it was as bright as 
aoT poliilit StceL 

Fig. 3. M N O P reprefcnts (as near as the Limner couI4 
trace it J another hexangakr imall Sand, with two iharp 
points like Pyramids, and each lid e that compos^a the 
iaid points were very ilnooth and feining : Ihavefeep (e* 
vera! fuch Sands, that on each fide had a fmooth, ihiniog 
and oblique fuperficiei, infomuch* that upon one fingic 
grain I have^counted 24 fuch poliftit (id€$ or faces* 

I have alio obferved.feveral fmali Sands^ thatinftead 
of terminating their fix fides in a (harp point, ended fome- 
times in a Triangle, Quadrangle, and even in a Peat or 
Hexangularfliiniog flatneii. 

Iremarkt feveralthree fided Sands, of which fome were 
regular Triangles, which were very fhining and very thin, 
others were thicker. See Fig 4. Q, R. S^ 

Ifhewed the Painter other Sands that were compleat 
hexangles,the flat fides of which appeared to ns likea Sre-1 
Looking Clais in a Frame, and in fome of them were lirile 
holes, which feemed to fome to be likewife hexangularj 
whence I con€ln3ed,that fuch a hole was mide from the 
preilure of another Sand of the like Figure. See Fig. <» 
T. V. W- 

When Ilookt upon any of thefe Sands fideways, each 
of the fix. fides,which in the Figure appear as a Frame or 
Border, feem'd to be a Polilht Looking-Glafs. 

Fig. 6. X YZ doesalfo reprefeht an Hexangular Sand 
oppofed to the fight a little fidewife^ whereby the Re* 
fleftion is not fo full and large as if the flat fide were 
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placed direftly before the eye ; but then it caffie from 
the two fides which reprefent a part of the FraTiCj and 
are fbown in this figure by the Letter X. 

Kow when the hinder part of fbch a Sand is brooght 
before the fight^ I obferve that it has the fime figure^ 
and that then, that part of it, which I ftiould have de- 
fcribed as a dark circle of the fliiniog Sandj was compos'd 
of twelve bright, oval, flat fuperficies. 

I gave the Limner another hexangular Sand to draw, 
whofe bright Superficies or Area was of a difFcrent make 
from its circumference-jfor there appear'din the middle of: 
them feveral triangular figures^which, tho they were feme- 
thing rais'd or imboft^ were very bright, which was very 
pleafant to behold 5 fee Fig. 7. A B C, and altho the cir- 
cumference in thispofition appeared very dark, yet the 
fides thereof, when oppos'd to view, were no lef$ bright 
and Chining. 

I caus'd the Painter to defign another grain of Sand, 
which is rcprefented by Fig. 8. D E FGH with its pro- 
tuberant parts and their refpeftive fides ; but it is impoU 
fible to defcribe with the Pen the beauty and variety of 
the figures in the faid Sand, neither can any body insagin 
it but thofe that fee it. 

I turned the oppofite fide of the faid Sand to mt Glafi, 
whereby i difcover'd the feveral ftiining Angles thereof, 
as in Fig, 9. 1 KL M. 

I placed another fmall fliining Sand before my Glafs, 
which appeared as in Fig, 10. P Q^K^ feveral of whofe 
fides were onbleraifht 5 in a word, if I fliould undertake 
to give you a view of a thonfand others, and fhould enter 
upon a ftrid examination of every one of them, I doub^: 
not but we Chould difcover every one of them to be of a 
different fize and figure, befides feveral other particiiiir « 
lies which might be peculiar to each one, as the great %mt 
or Breach, wWch in fig. 8. is defcrib'd by a a. 
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Hiave aifo ©bferx^'d that this Chining Sand weighed twice 
;t heavy as our common fcowring Sand. 

r^ow when ttook fome of the Pelludd or rranfparent 
Sand (which did not (liine^ becaiife it refleded no light} 
Ibbferved that the fides and angles of each Grain were 
freer frcyu fears and blemillies than moll: others! had yet 
corfider'd, from whence I concluded, that foch Sand had 
not lain long near thefuperliciesofthe Earik 

I placed one of thefe Sands before a Microfcope, fd as 
the Painter .might have a full view of three of the four 
Dbltque fides^fee Fig 1 1. A BCD E F^ one of the fiat fides 
ieing reprefemed by B CD G, another D E A G, which 
had a flreakor fcratch in it, foppos'd to be done by the 
f^reflure of another Sand upon it ; and the third flat fide 
is defer ibed by B G a b. 

Having reprefented this tranfparcnt Sand in its {horieO: 
Holition^ I put it in another fight, fo as you might fee it 
ia its full length , as jn Fig. 12. H I K L M, and therein 
ftrcaks or little holes,., which I firmly concluded to be oc- 
cafioned by the collifion o£ other Sands. 

i like wife took notice of Ibme, but ^^eryfew. Sands that 
were long and flend^r, and which did not appear bigger 
shro a common Microfcope, than a fingle hair of onesBeard 
to the naked Eye. 

f have taken feveral of the fhining Sands and broke 'em 
to pieces, and then viewed the broken pieces thro a Mi » 
crofcope^ aodobferved, that many of thole fmall Parti-. 
dc$^ tho they were a thoufand times left than a grain of 
common Sand, had a glance or luftre when the lij^Jit fell 
upon thcm^ and that feveral fuchparticJe_s and forae that 
were larger, if you lookt upon them agaioft the lights re- 
prefented a fine blooming red 5 but fome of them were 
fo but in partj from whence Iconcluded, that part which 
was not red vvas thicker than the reft, and did not ad- 
mit of light thro it. Among thefe fmall broken pieces of 
Saadj I obferved fome that had fix fides, others that were 
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langular 5 ^1^ ^^^^-^^ Sands are to be confidered as com- 
mon Sand. 

I took one of the above-mentioned long ileodier 
Sands, which I judged alfo to be one of the thickeft^ and 
placed it before a Microfcopej as you may fee in Fig. 15* 
NO PQ.5 in which you may diftinftly perceive four flat 
fides. 

I have obferved in many Sands, that their bodies con* 
fifted of onfpcakably thin fcalesor Icaly particles. 

Among thefe ftiining Sands I difcovered others that had 
no luftre at all, neither had any of their particles after I 
broke them to pieces, but it appeared to be a dark red 
matter, and in other Sands fo broken there was not only 
a red matter, but even an hundred fhining particles, all 
jproceeding from one Sand. 

I have alfo feen fome Sands, that in the middle of their 
fhining fides reprefented fmall figures that gave no luftre^ 
but as I viewed them more narrowly, 1 fcund it was a 
red matter, incorporated as it were in the Sand. 

I have placed feveral Sands of the courfeft fort before 
a Microfcope for the plealure I took in the viewing them, 
for one feemed toreprefent an agreeable Rockot Stone, 
another, a deep Cavern, infomucb, tliat feveral perfons 
whom I made partakers of the fight^were aftonifht to fee 
fuch various figures in fuch fmall bodies. 

Thefe laft Sands were not, I fuppofe, fo fliaped from the 
beginning, but thole cavities and protuberancet which we 
efpyed in them, came from various chances and accidents, 
as by thecollifion of other particles of Sand which %vere 
bigger than thefe, which in their turn ^vere again broken 
by other bodies of a larger fize, -Inch as Pebble ftooes, &^* 

I have cleaved fome grains of Sand, and difcovered 
figures of Triangles in them. 

I have by roe fome draughts of Stone compoi*d of "par- 
ticles of Sand, but becaufe I will not heap up too many 
,thingi togeiher • I fliail break of? here, 
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DcK in Holland, February i. 1704^ 



SOon atfer that the Cathedral Church at Vtrecht Wds 
almoft rnixied by the dreadful Storm, my curiofity led 
me to view the fallen Pillars and other parts of that Build- 
ing that lay about, and I obferved, that feveralof the Pe- 
deftals were composed of red Stone, asalfo fome Tomb- 
ftohcss and that in another Church there was a whole 
Pillar of fueh Stone,and forafmuch as neither in ourTown, 
nor any other Town that I know of, this fort, ot Stone is 
made ufe of by Mafons in the building of Houfes, I took 
fome of it home with me, in order to obferve it with my 
Microfcope, and I did thenimagin that that fort of Stone 
confided for the moft part of large and tranfparent corns 
of Sand, and that the rcdnefs of the Stone was only caused 
by a certain red matter, which had produced fuch a con- 
tinuity or adhefion in the mafs of theSand, as to be able 
to confolidate it into a red Stone. 

Being of this opinion, as I faid before, I took the little 
piece of red Stone, and feparated feveral Sand-particles 
from it as gently as I could 5 and becaufe the red matter 
vv'hich clung to fome of the Sands more than others, hin- 
dered me from taking a dirtioft and clear view of each 
particular corn, I put fome of them into Aqpta Fortify to 
try whether that would dilfolvethe red matter^ and re- 
uore its iuflre to the Sand ^ but in vain, for that Men- 
ftruum was not able to feparate em. Then I took feveral 
of thofe Particles of Sand that werefurrounded with the 
Iveaft of filch Red Matter, and placing them before the 
Microfcope^ obferred that fome of Vmhad ten or more 
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iharp Points or Protuberances, fo neatly and regularly 
falhioned, that no Polifhed Diamond could out do them, 
I fet one of the largeft Corns of Sand before my Glafs^ r ^ 
could perceive in the fame, and that too in a very fouvi 
compafs, feven neat Prominent Points (exceeding one 
another in length and bigncfs) ifluingontof very fmooth 
fides 5 and I judged that one fuch Sand was furniibi: 
with above a hundred flat fides, which were very fmooth, 
and confequently very ftiining, tho with the naked eye 
one could difcover no brightnefs worth mentioning 5 the 
reafon of which I conceive to be, that this Sand being 
partly tranfparent, admitted the light thro its Pores, and 
did not refleft it back like fhining Sands. 

Thefe Sands, tho I viewed never fo many of them, I 
found to be each of a different figure, and when I pickt 
out any of them that were fomevvhat oblong, I feldom 
failed to difcover at the ends a four or fivefided obtufe 
point, fo neat and regular as if it had been polifht. 

I broke to pieces feveral grains of Sand upon a clean 
Glafs, and found that they were not near fo ftrong as 
the fhining Sand, and having placed the fmall particles of 
fuch a broken Sand before my Microfcope, fomeof them 
appeared like whole Sand with its entire fides and angles* 

This was a very agreeable fpedtacle to me^ ta fee fo 
many neat fmooth fides, and fo many exa£t points and 
angles all derived from a fingle grain. 

Tho it is impoffible for any Limner to defcribe thefe 
points and fides exadiy, yet I caus'd fome to be de(]gn d 
as well as I could. 

Fig I. Tab. 2. ABCDE reprefi^ntsthro a Microfcope 
one of the above-mentioned Sands, of which many toge- 
ther compole the Red Stone 5 A B C D fhows the points. 
which are much more plainly feen ih in feveral others that 
cannot be diftinguilht, becaufe ct their different pofi- 
tions. 
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Fig, 2 Uiewsyou^nother Snnd which likewIfehAs fcve- 
?al points, tho not fo obvious as the former, becaufethey 
do not fraud lb Bir outwards. 

Fig. 3. M N'O P reprefentsthelaft mentioned Sand^oilly 
with this difference^ that you fee it in another pofition. 

Fig. 4. Q fl S T flievvs alfo aSand of the aforefaidStone, 
in which, you uvayobferve the Diamond cut better than 
the former. 

Fig. 5.V W X Y Z reprefents two grains of Sand that 
were ftill joyned to each other, the one is defcribed by 
V W X.. wherein you may obferve feverid points, and par- 
ticnlarly between W and X, and the ether is (hown by 
X Y Z, and the raoft of its points lye between Y and Z. 

Now as fomeofthe fmooth fides of thefe Sands were 
large, and others fmall, and that all of them were not fo 
fmooth as poliflit Glafs, and had feveral QMall fcratchesor 
flits in them , I do fuppofe that might happen by the 
breaking or divifion of thefe fandy particles from one 
another. 

That piece of the Red Stone that flill remained entire 
was about the bignefs of a Pea, and when I beat it in 
pieces, there flew a fpark of Fire out of it* 

I made a fmall bit of it fo hor^ that it was glowing, and 
fo let it drop into water, fappofing, that not only the 
particles of Sand would be feparated thereby, but that 
the red matter alfo v/hich confolidatcd the Sand would 
be divided from it too 3 but \ found that the Sands only 
were feparated from one another, and each particle of 
Sand was as flrong as if it had never been in the Fire, and 
was alfo furrounded with the red matter 5 tut in fbmeof 
them, which had aiTumed a greater tranfparency than 
before, f could plainly difcover that each Particular grain 
did confifl", or rather was a congeries of feveral fmall par- 
tides, of which ou fhould fee in fome Sands, fifty fuch 
ftsndingQHt, like pointed pyramids, all tranfparent, and 
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foffle of them b^d the fame figure as the grain of Sand it: 
felfhad^ 

By thefe Gbfervations I was fully fatisfy'd ^ that the 
Sands of which the above-menticmed red Stone was com« 
pOB'd, bad for the moft part preferv'd their original Fi- 
gure, and that they Were fo hard and foiid, that their 
fallingonfe upon another could not produce aayadhefion^ 
otherwife than by the intervention of that red matter^ 
which was interfpers'd and n>ixt with them. 

From thefe remarks, I naturally turned my thoughts 
to Diamonds^ and my hypothefis is, that all the Diamonds 
tbathave or {hall be difcover^d, do not grow, nor are 
made in any feries of tiipe, but were form'd like other 
Sands, in the beginning of the World, for how is it poffi'- 
ble thatfuch apelluid body can be produced in the Bow- 
els of filthy Earth, by a congealing or coagulated fuccus 
or mcifture; and if it were fo^ why don t we meet with 
very large Diamonds? for when a fmall Diamond is once 
form'd, there would be a more than ordinary coqflux of 
the fame plaftick matter thereto, as we find in other things^ 
that they have always a ftrong tendency or inclioattion to 
ftibftances of a homogeneous nature with themfclves 

1 have been aflured that in feme places, Water does fiU 
trate thro the Rocks into the fnbterraneous Caverus,and 
coagulate at the top of thofe Vaults or Particles likeNine-^ 
pins, and at laft are really petrify 'd. 

We may allow this to be true, but if thefe Nine pin 
kiiid of p:irticles^ which Hook upon to be nothing elfe 
but a petrify 'd Salt, were obfcr\red with a Microfcope,! 
and compared with the fame Particles of the Rock, froin. 
whence the above mentioned Filtration proceeds, Imi^ke 
no manner of doubt^ bnf that the Nine^pin like Particles. 
would be found to diflfer frOni the other. 

That I might be fatisfy'd in my above mentioned Ob* 
j&tvationsjl took* piece of white Marble that was brought 
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Mtli€f from Jtal^ 2> it was of twofortSj the one was ftrong. 

and the other ligbt ao3 very brittle. 

i broke the- brittle. Marble as gently as I could, that the 
configuration of the fmall particles might not be much 
altered, and having I'-iewed fe%'eral of them with my 
Glafs, Ifaw abundance of wonderful particles, which may 
}iiftly be ftird Siiids vy-iih their regular fides and angles, 
.and many of there of the hmc figore as. the fhiningSand. 

But not being fatisfiid with this hypothefis, ,^/x. that 
ihe above-mentiooed -particles were originally nothing 
elfe but Sand particles^with their angles and fmooth fides, 
and that at the time of their coalition or falling upon one 
another, they were all foft and flexible, and thereby were 
lo rivetted and joyncd together, as to become one folid 
body, which we call Marble, arid confequently the faid 
particles did for the moft part change their figure, and 
afiumed another form, proportionable to the iolidity of 
their coalition, and that yei fome of them had preferved 
thofe fmooth fides and angles, which they had at the 
time of their conjunction, the which angles and fides re- 
prefentthe points that are found in Diamonds; and that 
in one particle of Sand you may difcover three, and in 
another feven neat and regular points. 

From thefe Obfervations, I imagined thatalmoft all the 
Sand of the whole Earth have preferved the figure that 
tras given to it at the Creation^and tiiatthe particles there- 
of before they happened to collide or fall upon others, 
were composed of fuch hard bodies, that they could not 
be joyn'd to others, and fo have remamed what they 
were originally ; faving that by their frequent coliifiom 
with other bodies their firft figure may be fomething im* 
paired, and the nearer they lye to the furfaceof the Earth, 
the more lubjedl they are to fuch alterations* 

When I opposed fuch a Diamond-like Sand with itspoini: 
to the fight, I could fee the faid point, but the fides trom 
whence the points arife^^ are the more obfious 5 and fuch 



C 1549 I 

pofition the Sand would appear four^ five or fa tided 
and not only fo, but where two fides loyned, I coald 
alfo perceive fiieh a point of a Diainoiid-cut ftanding 
ont. 

I have thought fit to caufe three of the Sand, particles 
of the above-mentioned white Marble^ as they Vi-erc fe 
parated from each other to be defign'd. 

Fig. 6. A B C D E F reprcfents one of thofe grains of 
Sand, of which a great number compofe the white Italim 
Marble ftone, wherein at each of thefe Capital Letters yoii 
may fee its points or angles. 

Fig. 7. G H I K L M (hews you the fecond Sand, and 
thofe Letters the feveral points. 

Fig. 8. NOPCLis the third Sand, wherein there is 
fuch a flatnefs NOP, as is obfcrvable in few Sands. 

I took a little piece of the (aid Marble, the parts of 
which were very clofe and compadi, and making it red 
hot I dropt it in the Water ^ in the doing whereof^ I 
obferved not only the Sand particles were feparated from 
one anbther^but fome of them brok^away with that vio- 
lence, that they were thrown out of the Water. 

I took fome of this Water prefently, in order to fee 
what Salts were paft over from the Stone into the Wa» 
ter J a,nd 1 could foon perceive a fort of a Membrane^ 
or rather Scum over the Water, without being able to 
difcdver any Particles in the faid Scum-, the Vi^hich 1 con* 
ceived to confift of coagulated Salts 3 and that there 
were fome fuch under the Scum 5 but they were fo ob- 
fcure that I could not much count upon them s and the 
more, becaufe they were hid by the faid Scum. 

I took then a larger piece of the above mentioned 
Stone, and heating it red hot, I let it fall into the Water 
alfo, whereupon there came a thicker Scum over the 
Water, which I let lie upon it i^homs^ and then break- 
ing it, and taking a little out of the Water, I found it 
hard and petri^^'d, and placing it before my Microfcope, 
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to difcover (if it wem pofBble) the figure of thofe Parti- 
cles 5 I could not however compafs my Intentions, tho I 
often repeated the Trya!> by reafon of the fmallneii of 
the Particles, and their ftrift union with each other ; 
only a few of them appeared tome four and (ix-fided^ 
and torefleft the Light from fo many Parts 5 others that 
were bigger were composed of fome three, ibme four 
fmaller Particles, which we may thus reckon to be Salt 
Particles. 

Several thoufands of thefc little Particles lay in a very 
fmall fpace, which being fepara ted and broken in pieces, 
I judged that each Particle did confift of many more and 
much fmaller oness and indeed they w^ere fo fmall that 
they alraoft eicaped my fight, thro theb^ftof my Mi« 
crofcopes. 

I tryed fome of the above-mentioned particles in a 
pretty ftrongFire^ and found that they loft fome of their 
tranfparency thereby, and were divided into fmaller par- 
ticles that were quite dark and obfcure. 

After this, I took a littleof that Water which lay under 
thefuperficies of thefappofed coagulated Salts,imagining I 
iliould findfomeSalt-particlcs in the faidWater,andputting 
it upon 5 feveral.clean Glafles, I obfcrv'd after the (pace oi 
4 hours the Waterto be quite exhal'd, and that there re- 
mained many thoufands of Salt particles out of one Ungle 
drop of Water, the which Salts were all feparated from one 
another, many of their (uperiicies being very bright, but 
their fides dark 5 and I could clearly perceive that fome 
of their (uperficies were ftiining, and their figure quadri- 
lateral ^ the darknefs of whofe fides I judged to be, be* 
caufe thofe Salts were fquares,in fhapelike Dice j between 
thefe Salt particles lay others that were much fmaller, and 
I believe of the fame figure too , but becaufe of their 
fmallnefs I could make no certain judgment of them* 

After that, the Water which lay very thin was fudden- 
ly exhaled, liaw feveral Salts that were larger than the 
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reft, and more irregular in their figures, but coagulated 
together^ fome of em were fquares^ but not regular* 

I took about ten times as much Rain water^ and minglVi 
it with the ;abo¥e- mentioned Salt water^aod then obfer\*d 
that the Salts were not difTolv'dj but emerg'd to the top 
of the Water, but when I preft the fame Salt Particles 
under Water, fo as to wet them all over 3 they fubfided 
to the bottom, and remained there without being difiblv'd, 
or uniting themfeives to the faid Water* 

Isjow feeing the great number of Salts extrafted from 
the aforefaid Stone are of fo obftinate and tenacious a 
figure that nothing but Fire can divide them, and then 
too they arc fuch inflexible bodies, that they cannot be 
difiolved in Watery we may well conclude that the 
grains of Sand which compofe fuch Stones were not only 
ioft at the time of their coalition or union with each other» 
but alfo at the fame time there intervened a very inflexi- 
bk fixt Salt ( in lieu of Mortar ) between the particles of 
Sand, unlefs you will chufe to fay, that each particle of 
Salt do in fome degree confift of fuch fixt Salts* 

After this, I took a piece of Hearth-ftone called Be^- 
ihemer ftone, becaufe it is found in Quarries in the County 
oiBentkm^ and is brought to us 10 great or fmall Blocks 
or Parcels ; this Stone was fo foft that I could eafily 
crumble it between my fingers, as { did, and viewing it 
with one of my Glafles^could perceive nothing but particles 
of Sand^\¥ithput the leaft frnoothfide, or regular corners i 
and itfeeraed to me moreover, that this Sand had acquired 
a fort of congratioiiiion, or was grown into a folid fub- 
ftance, which we call Stone, a long time after it had been 
nothing but Sand, and its particles had been worn and 
collided agalnft each other ^ my reafon is, becaufe this 
Sand that had been lately Stone, in the fides of every grain 
of it was as full of fmall holes and breaches as any Sand I 
ever faw 5 and 10 viewing them one wouM imaginthat 
they were composed of thoufands of fmaller particles, and 
that fome of them were of a triaogalar, others of an ex- 
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act fiat quadrangular figure 5 and when I obferved thefe 
Sand'i in reft, I jadged chat the original (hape of many 
of them were hexangular, and many were pointed like 
Diamonds^ and thofe points proceeded or iflued forth of 
fmooth, flat (ides- 

Tiie chips and pieces of the Bef^thefff-ikonQ.zs well thofe 
that are found in the Pits, as thofe that are chizel'd off in 
the vvorking of the fame by our Stone-cutters, are not 
throvvH away asufelefs, but they break them with Ham- 
roersalmoft asfmall asSand, and the Powder or Crumbles 
of 'em is what we call Bikrjiom^znd isufed to clean Wooden- 
M orksbeing very proper to fetch off the filth from Wooden 
Veltels.whichisnotftrangejConfidering what fharp Angles 
inch beaten Stone confifh of, not unlike cur common 
Sand, i took a fmall bit of the faid Stone which wai very 
hard, and wrapping it upin Paper, with a little Hammer 
broke it in pieces, but could obferve no other difference 
between the former Sand and this, excepting, that the 
particles of the laft were much fmaller. 

1 took a piece of another Stone, which we call Alabafter 
Stone, and of which, little or none comes to us, fave 
what is wrought into Images, d^c, and having viewed it 
feveral times, I obferved after breaking or beating it very 
fmall, that the little particles were very thin and pellucid, 
and their figure a long and flat fquare, with two (liarp 
corners and two blunt ones 5 and tho I faw among them 
fome others that were not quite fo regular, yet I fancy d 
that that exadnefs and regularity of their figures had 
been loft in the violent feparating them from one ano- 
ther. 

The above-mentioned particles, w^ere for the moft part 
10 e>>cecding fmall that they could hardly be feen thro my 
beft Microfcope, bat fome of them f whofe figure being 
greater, i could moreeafily difcern) appeared to be com- 
pofed of very thin particles lying upon each other. 

Noiv, Vvhenl viewed thofe particles of Stone that were 
.^s large as grains of Sand, li found that each of them was 
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compofed of feveral thouQunds of fmaller particles, uhofe 
ftiape I could not for my life difcover 5 and when I made 
a little bit of the (aid Stone red hot and dropt itin o tlie 
Water, it diflblv d into a white lubftance as ifine as Meal 
or flower , and thereby loft all its tranfparency^ and 
each particle^ tho its figure had been a longifh fquare, 
was now composed of (uch fmall particles^ that it wasim- 
poflible to perceive any (hape it had* 

After riiis, I took another litile piece of Stone, which 
is called a Mineral-ftone^ and was brought hither from 
Sumatra 5 the which was To rich, that the hundred weight 
of it contained near fifty Gilders of Silver, and thirty in 
Oold. 

I took of the faid Stone about the bignefsof a common 
Bean, and putting it over a pretty fmart Fire, the Sul- 
phur, of which there was a great deal in the Mineral^ 
ftood in bubbles, and remained upon the Stone in the 
figure of round, black, burnt Globules 5 then I dropt it 
red hot into Water, where it remained whole, only with 
this difference, that whereas before it was very hard, now 
it became very brittle, and having broken it, I pcrcelvU 
it to confift of irregular particles chiefly, tho fome few 
were of an exaft Diamond- cut 5 but that which pleafed 
and fatisfied me moft, was, that I could behold much 
more plainly than before, the globulus of Gold and Silver 
lying feparately from one another, but fome of the for- 
mer were fo exceeding fmalU that they almbft efcaped 
the fight in the Microfcope ; and forafmuch as the Gold 
is not near fo eafy to be melted as the Silver, 1 faw^ fome 
that the Fire had not force enough to reduce it to, glo- 
bules, and upon it lying a fmall globule of Silver^ which 
the Fire had brought into that figures ^ and iho the Gold 
and Silver toucKt each other, yet they were not united^ 
becaufe theFire where ihatGoid l^y vv as not ftrong enough 
to reduce it to a fluid body. 

I. have often obferved in thcle Mineral Stones^ that ona 

part 



( ^554 ) 

part oi 'tirtwas white, and another a little lower in the 
iame Stons a dark grey, and that they are brought to us 
in little pieces, thebiggeir not exceeding a joint of ones 
Finger, and that in fome few pieces there were little ca« 
vities or breaches, v»/herein I never met with any Metal^ 
either of Gold or Silver ffor in that Mineral there is no 
other) but oftentimes with very fmall Cryftals 5 I call 
them (bj bacaufe of the analogy of their Figures with 
ihofe of Rock'Cryftal, for like them they are tranfparentj 
liexangular^ and end in a point or fpire. 

Thefe Cryftals were in the white part ot the Stone^ 
for thofe that were in the grey were not pellucid. 

I caufed a fmall particle of fuch Cryftal/o as it appeared 
thro my Glafs, to be defigned by the Limner, and Fig. 9. 
R S T V reprefents it as bright and clear as ever youfaw 
any Cryft:al 5 I have feen fome that were not near fotranC 
parent, but indeed they were taken out of Mineral ftones 
that were of a dark grey colour. 

Some are apt to believe that thefe Cryftah are form*d 
by the exhaling damps or moiftures deep inthofe Mines^ 
from whence the Mineral ftone is dug ^ but this is con- 
trary to my fentiments, for upon that hypothefis, the 
whole cavities fhould be filfd with the particles, whereas 
v^e find the contrary, for I have obferv'd that not one 
fourth part of the cavities are filled therewith 3 and I 
have found fome of the faid Cryflalsin fuch ^mall cavities 
that a pins head would have fill'd them, and in breaches 
oi the Mineral ftone that were not fo broad as a fmall 
pin is thick, whereas I could meet with none of thefe 
Cryftals in other cavities that were much lai-ger. 

I will rather (uppofe that mofl: of the frony matter 
where thofe cavities are found, was of the fame configu- 
ration as the faid Cryftals, and at the fame time of the 
coalition or union of the particles ot Stone, the intercepted 
Air occafioned fome cavities, in which the Cryftals were 
fhut up, and in which they acquired the figure which they 
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now retain 5 in the mean time the other partsabout thefc 
cavities were fo firmly united as to become a hard and 
folid Stone. 

Before that I confider'd the conjandionof the particles 
of divers Stones, I imagined that thefe particles were uni- 
ted to each other by fiich a fixt Salt, that nothing but 
Fire could feparate them 5 but I am convinced now that 
this fuppofition will not hold in all Stones. 



VI. Tart of two Letters from Afr Thoresby, K 1^. S. 

to the Tublijher^ concerning an Earthquake j which 
happened in fome places of the North of England, 
the i%th of December y 1705. 

YOU have heard, ^ no doubt, of the hte Eartb^nake 
that affefted fom'e part of the North, as the dreadful 
Storm did the South; it being moft obfervable at H»//, { 
was defirous of an account from thence, that might be 
depended upon, and therefore writ to the very obliging 
UvBankfi Prebendary ofT^r^, who being" Vicar of /V/, 
was the moft fuitable perfon I knew to addrefs my 
felf unto, and he being pleafed to favour me with a Judi- 
cious account of it, 1 will venture to communicate it to 
you, with his pious reflexion thereupon. * As to the 

* Earthquake you mention, ir was felt here on Tuefday^ 
' the 28th of the laft Month,, which was Childermas day, 
« about 3 or 4 minutes after 5 in the Evening , I coafefsj 

* did not feel it my felfj for I was at that moment walking 

* to vifit a fick Gentleman, and the n^c in the Streets^ 
' and my quick motion, made it iropoiBble, 1 believe, for 



